We report 13 successful emergency embolisations for 12 pseudoaneurysms performed in 10 patients. For five pseudoaneurysms the embolisation technique was modified according to number of supplying vessels, flow rate of pseudoaneurysms, vascular anatomy and whether there was clinical evidence of re-bleeding or not. Apart from traditional embolisation technique, modified embolisation techniques are also useful for endovascular therapy of pseudoaneurysms.
Bleeding false aneurysms are rare but potentially fatal. Emergency transcatheter embolisation of pseudoaneurysms is a widely accepted alternative to surgery. The traditional embolisation technique is to deploy coils in the parent artery, covering both sides of the neck of the pseudoaneurysms. In this report, we give alternative embolisation techniques useful for some false aneurysms.
Report
From 1999 to 2004, 13 emergency embolisations for 12 visceral pseudoaneurysms were performed in 10 patients. Eight patients presented with bleeding pseudoaneurysms and hypovolemic shock. Prophylactic emergency embolisations were performed in two patients. The pertinent clinical information, computed tomography (CT), angiographic findings and specific artery embolised are summarised in Table  1 . The traditional embolisation technique with coils covering both sides of the neck of the pseudoaneurysm was performed in six aneurysms. In five cases, the embolisation technique was modified according to the number of supplying vessels, the flow rate and the vascular anatomy (Table 1, Figs. 1 and 2 ).
Discussion
Pseudoaneurysms have been considered a relatively rare cause of bleeding. Bleeding pseudoaneurysms carry a high mortality and, therefore, need prompt intervention. Bleeding pattern may be intermittent, 1 and vary from short, repeated and self-limiting episodes to massive haemorrhage. Treatment options include observation 2 surgical intervention, 2,3 transcatheter embolisation, 2-5 or transcatheter embolisation followed by surgery. 3 Transcatheter embolisation is a widely accepted alternative to surgery. Coils are generally regarded as the most appropriate embolic material. Embolisation of pseudoaneurysms using a combination of gelfoam pledgets and coils, 5 gelfoam pledgets alone, 5 coils alone 2, 5 and n-butyl cyanoacrylate, 4 have also been described. Traditional teaching in embolisation of pseudoaneurysm is to isolate pseudoaneurysm by deploying coils in the parent artery, covering both sides of the neck of pseudoaneurysm to prevent back-bleeding via collaterals. In our series, For pseudoaneurysms with multiple supplying vessels or slow flow, embolisation using either coils or particle alone such as Ivalon will be sufficient ( Figs.  1 and 2) . In hepatic artery pseudoaneurysm, selective angiography and embolisation of the right and the left hepatic arteries should be performed to prevent backbleeding via intrahepatic communication. Similarly, in duodenal artery pseudoaneurysm, angiography of the pancreatico-duodenal arcade should be performed. If cannulation of the supplying artery via femoral approach is technically unsuccessful due to unfavourable vascular anatomy, axillary approach can be tried. However, the risk of haematoma at the axillary puncture site is higher. Alternatively, co-axial catheter and n-butyl cyanoacrylate can be used for cannulation and embolisation, respectively. 4 For pseudoaneurysm arising from renal artery, which is an end-artery, coils should be deployed at a proximal supplying artery. 1 If there is clinically evidence of re-bleeding, prompt re-angiography should be done as a second pseudoaneurysm can develop 72 h after successful embolisation of the first pseudoaneurysm, as in one of our patients. In the case of recurrent hemobilia after embolisation of the intrahepatic arteries, embolisation of the proper hepatic artery may be helpful, as long as the portal vein is patent.
In conclusion, emergency angiogram and embolisation are effective measures for diagnosis and treatment of pseudoaneurysms. Traditional embolisation technique is often sufficient to control haemorrhage. Occasionally, embolisation technique should be modified in order to achieve successful embolisation. With clinical evidence of re-bleeding, prompt re-angiogram should also be performed because a second pseudoaneurysm may develop in a short period of time.
